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* Description 



RACKGROUND OF THE INVENTION 
5 Field of The Invention 

The present invention relates to an improved curing composition comprising a specific wate r soluble high-molecular 
compound having a catbnic group in the principal molecular chain thereof and another specific water soluble high- 
molecular compound having a crosslinking property, which is capable of providing a condensed and crosslinked struc- 
10 ture or a polymerized and crosslinked structure upon the application of thermal energy or the irradiation of ultraviolet 
rays and which enables to form a desirable ink-receiving layer which excels in waterfastness and ink receiving property. 
The present invention includes a printing medium formed of said curing composition and a process for producing a 
print product with the use of said curing composition. 

16 Related Background Art 

In recent years, an ink jet recording system has made a rapid progress in the digital recording system field, and it 
has been widely using as an outputting terminal printer for personal computers, particularly used in offices. This situation 
is based on an outcome that a recording apparatus having a desirable printability for a recording medium having a 
20 hygroscopic property to water-based ink has been developed. . 

As such ink jet recording system, there have been proposed various ink jet recording apparatus. These ink jet 
recording apparatus are mostly of the so-called bubble jet system in which thermal energy is utilized for discharging 
ink. In the bubble jet recording apparatus, there is usually used water-based ink for performing printing for a printing 
medium. Therefore, particularly in the case where the bubble jet recording apparatus is used as a printing apparatus 
£5 for producing a volume of print products, a due care is necessary to be made about printing mediums to be dedicated 
for printing because they are often poor in absorption of said water-based ink. As such printing medium dedicated for 
printing in this, there can be mentioned, for examples, metal members, plastic members, rubber members, ceramics, 
fabrics, leathers, glass products, and food products. In the case where the printing medium does not have a sufficient 
property of absorbing the water-based ink, the printing medium is necessary to be designed such that it has an ink- 
so absorptive layer (that is, an ink-receiving layer). 

By the way, there are known coating compositions for OHP films which have been designed to be suitable for the 
printing by the ink jet printing apparatus. However, these coating compositions are not suitable for use in the case of 
industrially printing any of the above mentioned materials poor in absorption of the water-based ink by the ink jet printing 
apparatus, because any of the coating compos it ions is difficult to form a film as an ink-receiving layer which is insufficient 
3$ in adhesion, coaling suitability, and durability against a substrate comprising any of the above mentioned materials 
dedicated for printing by the ink jet printing apparatus. 

Now, as for the ink-receiving layer formed on such material poor in absorption of the water-based ink so that printing 
by the ink jet printing apparatus can be desirably conducted, the ink-receiving layer is necessary to be formed of a 
material which satisfies the following conditions: 

40 

(i) the material enables to form a desirable film as an ink-receiving layer within a short period of time, 

(ii) the material enables to form a desirable film as an ink-receiving layer which has a sufficient adhesion against 
a substrate, 

(iii) the material enables to form a desirable film as an ink-receiving layer which allows ink'to be shortly fixed thereon, 
46 (iv) the material enables to form a desirable film as an ink-receiving layer which allows coloring components (dyes 

and pigments) of ink to be strongly fixed thereon, 

(v) the material enables to form a desirable film as an ink-receiving layer which allows the formation of a clear 
image at a high resolution thereon, and 

(vi) the material enables to form a desirable film as an ink-receiving layer which excels in fastness properties. 

60 

As the material by which a desirable film as an ink-receiving layer which satisfies these requirements is formed, 
it is considered effective to use a crosslinkable high-molecular compound and an activation energy-curable hydrophilic 
oligomer. 

As for the recording medium, particularly for instance, the OHP film, dedicated for the printing by the ink jet printing 
66 apparatus, there have been made various proposals in view of attaining a desirable ink absorption therefor and attaining 
a desirable waterfastness for a print product. Such proposals are disclosed, for example, in Japanese Unexamined 
Patent Publications Nos. 94379/1987 (corresponding to U.S. Pat. No. 4,741,969), 94380/1987, 221591/1987, 
242578/1987, 229685/1989, and 286886/1989. 
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h. nZ^uriM an anionic synthetic resin having a photopolymerizable double bond. However, in the location of the 
,nk-rece ^^^^^ compound Because of this, there is a problem in that the production cost of 
Hiff ir. .it tn stablv synthesize a desired synthetic resin at a high reproducibility. 

^SSSJKLr* Patent Pupation No. 94380/1987 discloses an aqueous ink record.ng sheet I jmjj » 
ink Z laver formed by photo-curing a cationic synthetic resin having a pholopolymenzable double bond How- 
1 ^Zi^X^V^^ in this document, ft is essentia, to use poiymer reaction of bonding an 

ndepndenuac^ 

toZZpotucm cost of the aqueous ink recording sheet unavoidably becomes high . In j addrtion ftm » also 
Lnothl orobtem in that it is quite difficult to stably synthesize a desired synthetic res.n at a h.gh reproducibHrty. 

In Jm*Z Patent Publteatbn No. 221591/1987 discloses an aqueous ink recording Mtajq. 
two aTredTnk receding layer comprising a coating layer comprised of an anionic acryfic copolymer cured wrththe 
£Stad ISkM rays as a principal component and a coating tayer comprised of a cat,on,c acrylrc apolymer 
2SSrt^5LJL«l* rays as a principal component. The layered infc-rece.v.ng layer ^escrbed « 
S slw mem b featured in utilizing an bn comp.ex present in the interface! region between one layer oompraed of 
rSfe igh-molecuer compound having a cattonic property and the other layer compr,sed of an ele^fc 

Xdue ^ oipSce of a solvent of an aqueous ink and molecules of a dye in a strong interact™ (or an at.ract.on) 
Z^*£ri*ton which are locally distributed in the twolayered ink-receiving layer, not only molecules of 

XS^S^W^ and watenastness. However, in practfce, the use of the two-layered ,nk-receMng 
ISHSS^^SS^ 4ne aqueous ink is diHicutt to be shorty dried and therefore, there cannot be attend 

^'^CeState'nt Publication No. 242578/1987 dfedoses a composition comprising a mbcture of a 

S L ink-?eceivL layer formed of said composrtion is capable of trapping a dye of an aqueous .nk by v rtueof fte 
SSTgUofthe^ 

2 Tratofon of ultraviolet rays, rt becomes to have a structure wrth waterlastness. However, as for the ■n^e w 

SS to form a potfon^plex between mem. resting in a marked reductton in the solubiHty of me compos.t»n to 

faver TZi is crfa remarkab* inferior presentation stability even at room temperature and because ol th*. the mk- 

«r«n«rtw ol the ink-receivinq layer is gradually deteriorated during the storage. 
* ZnTuS 

a JSn composed of a water soluble high-molecular compound and a hydroph.l.c oligomer having a terminal 
acc^osit cfl com^ However, in practice, there is a considerable difference between the hydroph.l.c 

£m ?JS£ i usZg a water-based ink. Particularly, the ink-rece^g layer described in this document .8 dfficutt 
n3S* reiating to the ink receMng quantrty and ink penetration speed in the pnntmg by means of 
a rninr ink iet orintina apparatus which has been widely using in recent years. , 

nr JSSSSZLm or oligomers which are suitable for the formation of an ink-receiving layer. Th« document 

of providing a cationfc group required for the fixing of a dye. However the matenals 

upo ;™t^ 

m Tfw« In ink-receivina laver of exhibiting a desirable absorptivity and absorption rate for water-based ink 
performance o? the color ink jet printing apparatus whteh has been widely us.ng ,n recent years. 
SUMMARY OF THF INVENTION 

A principal object of the present invention is to solve the foregoing problems in the prior art and enable to conduct 
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printing tor various products poor in absorption of water-based ink such as metal members, plastic members, rubber 
__mp jm^rs fl ^brjcs f -ceramics,-leathers,-g 

using water-based ink. * * 

Another object of the present invention is to provide a curing composition comprising a specific water soluble high- 
5 molecular compound having a cationic group and another specific water soluble high-molecular compound having a 
crosslinking property, which is capable of forming a desirable ink-receiving layer which enable to desirably conduct 
printing for any of those products above described to thereby obtain print products by the ink jet printing apparatus 
using water-based ink. 

A further. .object of the present invention is to provide a curing composition comprising a specific water soluble 
10 high-molecular compound and another specific water soluble high-molecular compound having a crosslinking property, 
which is capable of forming an ink-receiving layer of exhibiting a desirable absorptivity and absorption rate for water- 
based ink and a desirable waterfastness while exhibiting a fixing property for a coloring material of said water-based 
ink which are well compatible with, particularly, the performance of the color ink jet printing apparatus in which water- 
based ink is used. 

is A further object of the present invention is to provide a printing medium formed using said curing composition. 

A further object of the present invention is to provide a process for producing a print product using said printing 
medium. ■• - •,- * . > . . - - ^ - . . :^ 

DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS 

20 

A first aspect of the present invention lies in a curing composition comprising a water soluble high-molecular com- 
pound (P1) having a cationic group in the principal molecular chain thereof and a water soluble high-molecular com- 
pound (P2) having a side chain provided with a condensable functional group. 

A second aspect of the present invention lies in a printing medium comprising a substrate and an ink-receiving 
25 layer disposed on said substrate, said ink-receiving layer comprising a solid layer containing a water soluble high- 
molecular compound (P1) having a cationic group in the principal molecular chain thereof and a water soluble high- 
molecular compound (P2) having a side chain provided with a condensable functional group. 

A third aspect of the present inventbn lies in a process for producing a print product, said process comprising the 
steps of: providing a substrate and an ink-receiving layer disposed on said substrate, said ink-receiving layer comprising 
30 a solid layer containing a water soluble high-molecular compound (P1 ) having a cationic group in the principal molecular 
chain thereof and a water soluble high-molecular compound (P2) having a side chain provided with a condensable 
functional group; and performing printing with the use of said printing medium and ink, to thereby obtain a print product. 

A fourth aspect of the present invention lies in a hardening composition comprising a water soluble high-molecular 
compound (P1) having a cationic group in the principal molecular chain thereof and a polyfunctional hydrophilic mon- 
35 omer or oligomer (P3) having two or more (meth)acryloyl groups in a molecule. 

A fifth aspect of the present invention lies in a printing medium comprising a substrate and an ink-receiving layer 
disposed on said substrate, said ink-receiving layer comprising a solid layer containing a water soluble high-molecular 
- compound (PI ) having a cationic group in the principal molecular chain thereof and a polyfunctional hydrophilic mon- 
omer or oligomer (P3) having two or more (meth)acryfoyl groups in a molecule. 
40 A sixth aspect of the present invention lies in a process for producing a print product, said process comprising the 
steps of: providing a printing medium comprising a substrate and an ink-receiving layer disposed on said substrate, 
said ink-receiving layer comprising a solid layer containing a water soluble high-molecular compound (P1) having a 
cationic group in the principal molecular chain thereof and a polyfunctional hydrophilic monomer or oligomer (P3) 
having two or more (meth)acryloyl groups in a molecule; and performing printing with the use of said printing medium 
45 and ink, to thereby obtain a print product. 

In the following, description will be made of the water soluble high-molecular compound (P1) having a cationic 
group in the principal molecular chain thereof (hereinafter referred to as 'compound P1" for simplification purpose) 
which is used in the present invention. 

The compound P1 contained in the curing composition according to the present invention exhibits a function of 
50 fixing coloring materials such as dyes, pigments, dispersants and the like while exhibiting a function of allowing an ink 
solvent to readily expand and penetrate chiefly because of the cationic group possessed by the compound P1 . 
The compound P1 may be produced by adding a cationic group to a given water soluble high-molecular compound. 
Particularly, the compound P1 may be produced, for example, by a manner (1) of providing a water soluble high- 
molecular compound and introducing a cationic ammonium group into the principal chain of the high-molecular com- 
55 pound or a manner (2) of providing a water soluble high-molecular compound having a side chain with a terminal 
hydroxyl group and catbnizing the hydroxyl group of the high-molecular compound by means of a catbnizing agent 
such as an amino group-bearing compound or the like. 

In the following, each of the manners (1) and (2) will be detailed. 
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The manner (1) can include (A) alternative addition polymerization between epichlorohidrin and dialkylamine or 



to 50000, and (B) alternative addition polymerization between hydrophilic oligomer having opposite molecular chain 
terminals each having a glycidyl group and asymmetric diamine, dialkylamine or dialkanolamine to obtain water soluble 
high-molecular compounds having a number average molecular weight of 2000 to 50000. 

As a typical example of the alternative addition polymerization (A), there can be mentioned th e following alternative 
addition polymerization reaction between epichlorohidrin and dimethylamine. 
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As a specific example of a water soluble high-molecular compound obtained in this case, there can be mentioned 
a commercially available WISTEX T1 01 (trademark name, produced by Nagasekasei Kogyo Kabushiki Kaisha; number 
average molecular weight: about 6000) which has the above described chemical structure. This water soluble high- 
molecular compound WISEX T1 01 will be hereinafter referred to as compound PI (a). 

As another typical example of the alternative addition polymerization (A), there can be mentioned the following 
alternative addition polymerization reaction between epichlorohidrin and diethylamine. 
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(wherein Et indicates CH 2 CH 3 .) 

As a further typical example ol the cross addition polymerization (A), there can be mentioned the following alter- 
is nalive addition polymerization reaction between epichlorohidrin and diethanolamine. 
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(wherein Et-OH indicates CH 2 CH 2 OH) 
Asa typical example of the cross addition polymerization (B), there can be mentioned the following alternate 

addition polymerization reaction. 
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(wherein RX indicates a compound such as HCI or lactic acid.) 
Specific examples of a water soluble high-molecular compound by way ol the alternative addition polymerization 
(B) are lactates of high-molecular compounds (hereinafter referred to as compound P1 (b)) obtained by way of the 
40 following alternative addition polymerization reaction between polyethylene glycol digiycidyl ether which is obtained 
by reacting polyethylene glycol of 1000 in number average molecular weight with epichlorohidrin, and dimethylamine. 
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Further specific examples of a water soluble high-molecular compound by way of the alternative addition polym- 
erization (B) are high-molecular compounds having a principal chain provided with an ammonium group (hereinafter 
referred to as compound P1 (c)) obtained by way of the following alternative addition polymerization reaction between 
polyoxyethylene polyoxypropy lene diglycidyl ether which is obtained from a block copolymer of 2O00 in number average 
molecular weight comprising polyethylene oxide and polypropylene oxide by way of glycidylation of the terminal hy- 
droxyl group of said block copolymer, and diethanolamine. 
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Description will be made of the manner (2). As above described, the manner (2) comprises providing a water 
soluble high-molecular compound having a side chain with a terminal hydroxyl group and cationiz ing the hydroxy! group 
of the high-molecular compound by means of a cationizing agent such as an amino group-bearingrcompound or the like. 
The cationizing agent used in the manner (2) can include, for example, those compounds which will be mentioned 
40 below. 

2,3-epoxypropyltrimethylammonium chloride (trademark name: WISTEX E-100, produced by Nagasekasei Kogyo 
Kabushiki Kaisha) which has the following chemical structure. 



45 
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3-chloro-2-hydroxypropyltrimethylammonium chloride (trademark name: WISTEX N-50, produced by Nagasekasei 
Kogyo Kabushiki Kaisha) which has the following chemical structure. 
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The compound P1 may be produced in accordance with the manner (2) while using any of the above compounds 

as the cationizing agent. 
45 The compound P1 obtained in accordance with the manner (2) includes: 

(C) water soluble acrylic polymers obtained by cationizing an acrylic ester series copolymer having a side chain 
with a terminal hydroxyl group, and 

ID) water soluble cationized polyvinyl alcohols having a molecular chain containing 2 to 1 5 mole% ol cationic group 
so v^jchareobtainedfromapol^ 
group of the polyvinyl alcohol. 

Specific examples of the water soluble acrylic polymer (C) are water soluble high-molecular compounds obtained 
from acrylic resin of 1 50000 in weight average molecular weight comprising a copolymer of 2-hydroxyethylmethacrylate, 
55 methymethacrylate, aciylamide and n-butylacrylate being copolymerized at a monomer weight ratio of 20 : 30 : 35 : 
1 5, by cationizing 50% of the hydroxyl groups of the acrylic resin with the use of a cationizing agent comprising 3-chloro« 
2-hydroxypropyltrimethylammonium chloride (trademark name: WISTEX N-50). 

These water soluble high-molecular compounds will be hereinafter referred to as compound P1 (d). 
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Another specific examples of the water soluble acrylic polymer (C) are water soluble high-molecular compounds 

methacrylate, methymethacrylate, acrylamide and acrylonitrile being copolymerized at a monomer weight ratio of 20 : 
30 : 35 : 10, by cationizing 60% of the hydroxyl groups of the acrylic resin with the use of a cationizing agent comprising 
s 2, 3-epoxypropytrimethylammonium chloride (trademark name: WISTEX E1 00). 

These water soluble high-molecular compounds will be hereinafter referred to as compound P1 (e). 
In any case, when a monomer capable of providing a high-molecular compound having a side chain provided with 
a hydroxyl group such as 2-hydroxyethylmethacrylate is used, it is desired to be used in an amount of 5 to 50 wt.%. 
As for the quantity of the cationic groups provided, it is desired to be less than 15% based on the repeating units as 
10 for the entire molecular chains. 

Specific examples of the water soluble cationized polyvinyl alcohol (D) are water soluble high-molecular com- 
pounds obtained from polyvinyl alcohol of 60000 in average molecular weight and 85 mole% in saponification value 
by cationizing about 15% of its hydroxyl groups with the use of a cationizing agent comprising 2,3-epoxypropytrimeth- 
ylammonium chloride (trademark name: WISTEX E100). 
is These water soluble high-molecular compounds will be hereinafter referred to as compound P1 (f). 

Another specific examples of the water soluble cationized polyvinyl alcohol (D) are water soluble high-molecular 
compounds obtained from polyvinyl alcohol of 30000 in average molecular weight and 83 mole% in saponification 
value by cationizing about 10% of its hydroxyl groups with the use of a cationizing agent comprising 2,3-epoxypropy- 
trimethylammonium chloride (trademark name: WISTEX E100). 
20 These water soluble high-molecular compounds will be hereinafter referred to as compound P1 (g). 

In any case, the cationization rate is desired to be in the range of 2 to 15%. In the case where the cationization 
rate is made to be less than 2%, there is a tendency that the ink-receiving layer containing such water soluble high- 
molecular compound is inferior in terms of dye-fixing property and waterfastness. In the case where the cationization 
rate is made to be exceeding 1 5%, there is a tendency of entailing problems such that the ink-receiving layer containing 
25 such water soluble high-molecular compound is insufficient in adhesion to the substrate and in addition, the dye-fixing 
is liable to occur at the surface of the ink-receiving layer, resulting in preventing ink from being effectively penetrated. 
In view of this, as for the quantity of the cationic groups provided, it is desired to be preferably in the range of 5 to 1 5% 
or more preferably, in the range of 7 to 12%, based on the repeating units as for the entire molecular chains. 

In the following, description will be made of the water soluble high-molecular compound (P2) having a side chain 
30 proviaea wiin a condensable functional group (hereinafter referred to as "compound P2" for simplification purpose) 
which is used in the present invention. 

The compound P2 contained in the curing composition according to the present invention functions to establish a 
crosslinking structure whereby curing the curing composition to provide a solid layer as an ink-receiving layer without 
deteriorating its hydrophilic property even when the condensable functional group is condensed. 
35 The compound P2 includes: 

(E) acrylamide series high-molecular compounds having an acrylamide-bearing alkylol grou p as a side chain , and 

(F) acrylic ester series high-molecular compounds having a hydrolyzable trialkylsilyi group. 

The high-molecular compounds (E) and (F) are desired to be of a number average molecular weight preferably in 
the range of 30000 to 300000 or more preferably, in the range of 50000 to 200000. 

The high-molecular compounds (E) and (F) can include hydrophilic acrylic polymers obtained by way of copolym- 
erization of copolymerizable components including a monomer having a condensing and crosslinking property (here- 
inafter referred to as condensable and crosslikable monomer) preferably at about 0.1 to 20% in terms of weight basis. 

As the condensable and crosslikable monomer, there can be mentioned N-alkylolacrylamides and condensable 
vinylalkoxysilanes. Specific examples of the N-alkylolacrylamide are N-methylolacrylamide, N-methylolmethacryla- 
mide, N-butoxymethylacrylamide, and N-butoxymethylmethacrylamide. Specific examples of the condensable vinyla- 
Ikoxysilane are vinyttrimethoxy silane, vinyltriethoxy silane, vinyltris(P-methoxyethoxy) silane, vinylmethyldiethoxy si- 
lane, and ^methacryloyloxypropyltrimethoxy silane. 

Any of these condensable and crosslinkable monomers is capable of readily providing a crosslinking structure 
either by way of self-crosslinking or with the addition of a condensation and crosslinking accelerator. The condensatbn 
and crosslinking accelerator usable in this case can include p-toiuenesulfonic acid, phosphoric acid, hydrochloric acid, 
and amine salts of these acids; ammonium salt, sodium salt; carboxylic acids such as acetic acid, lactic acid, lauric 
acid, crotonic acid, succinic acid, glutaric acid, adipic acid, azelaic acid, pimeic acid, and sebacic acid; and salts of 
these carboxylic acids. 

As above described, as for the amount of any of these condensable and crosslinkable monomers used, it is desired 
to be about 0. 1 to 20% in terms of weight basis. In a more preferred embodiment, it is in the range of 1 to 10% in terms 
of weight basis. Further, in the most preferred embodiment, being somewhat different depending upon the kind of the 
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mnripnsable and crosslinkable monomer to be used, it is, in general, in the r ange of 1 to 5% in terms ot weight basis. 

monomer, it is desired to use any of the following monomers (1) to (4) because any of them is capable of imparting a 
hydrophilic property to the acrylic polymer. 

(1 ) acrylic esters having an ethylene glycol chain: 

monomers represented by the following general formula. 



15 



CHjt(R)-COO(CH 2 CH 2 0) n -H 

with n being in the range of 2 to 24 and R being an alkyl group or H. 

As specific examples of such monomer, there can be illustrated such commercially available acrylic esters as 
will be described below. . 

BLENMER PE-90 (trademark name, produced by Nippon Oil & Fats Co., Ltd.) having the following chemical 

structure: 



CH 2 =C(CH 3 )-COO-(CH 2 CH 2 0) n -H, 

20 

^BLbTmER PE-200 (trademark name, produced by Nippon Oil & Fats Co., Ltd.) having the following chemical 
structure: 

* CH 2 =C{CH 3 )-COO-(CH 2 CH 2 0) n -H, 
with n being 4.4; and 

BLENMER PE-350 (trademark name, produced by Nippon Oil & Fats Co., Ltd.) having the following chemical 
jo structure: 

CH 2 =C(CH 3 )-Coo(CH 2 CH 2 0) n -H l 

35 with n being 7.7. 

(2) acrylic esters having an ethylene glycol chain with an alkyl ether terminal: 
monomers represented by the following general formula. 



40 



so 



55 



CH 2 =C(R)-C00-(CH 2 CH 2 0) m -(CH 2 ) p H, 

with m being in the range of 2 to 24, p being in the range of 1 to 16, and R being hydrogen atom or an alkyl. 

As specific examples of such monomer, there can be illustrated such commercially available acrylic esters as 
will be described below. 

methoxytriethylene glycol acrylate NK ESTER AM-30G (trademark name, R = H, m = 3, p = 1); 
methoxypolyethylene glycol #400 acrylate NK ESTER AM-90G (trademark name, R = H, m = about 1 0, p = 1 ); 
methoxydiethylene glycol methacrylate NK ESTER M-20G (trademark name, R = CH 3 , m = 2, p = 1); 
methoxytetraethylene glycol methacrylate NK ESTER M-40G (trademark name, R = CH 3 , m = 4, p = 1); 
methoxypolyethylene glycol #400 methacrylate NK ESTER M-90G (trademark name, R = CH 3 , m = about 10, 
p=1); 

methoxypolythylene glycol #100 methacrylate NK ESTER M-230G (trademark name, R = CH 3 , m = about 24, 
p = 1); and 

methoxydiethylene glycol acrylate NK ESTER AB-20G (trademark name, R = H, m = 2, p = 4). 

(3) acrylic esters having a tertiary amino group: 

Specific examples are N.N-dimethylaminoethylmethacrylate, N.N-dimethylaminoethyl acrylate, N,N-dimeth- 
ylaminopropylmethacrylate, and N,N-dimethylaminopropylacrylate. 
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noethyShac^mide. N.N^ethybminopropylacrylamide, N,N<«methy^ " 
dime^hy^mino^-hydroxypropylacrylamide, andN.N-dimethylamino-2-hydroxypropylmethacrylamide. 

Other than the foregoing monomers, other copolymerizable monomers such as methyl(meth)acrylate, ethyl(meth) 

^Compound P2 (a): copolymer comprising N-methylolacrylamide, 2-hydroxyethylmethac^late.andmethylmethacr- 
»i a to heinn coDolvmerized at a monomer weight ratio ot 10: 30: 60. 

arrvlate beina copolymerized at a monomer weight ratio of 5: 20: 75. 

Arnold P2 (e): copolymer comprising vinyrtriethoxy sitane, N,N^imethybm.noethylmethacry^ 
vethvlmethacrylate, and ethylmethacrytete being copolymerized at a monomer weight rate of 5 : 15 : 10 : 70_ 
V Tet e h^ 

ularllpounds are po^merized or dissofved. I is desired to use a polar solvent compnsmg glycol ether, alcohol or 

The curing composrtton according to the present invention is desired to contain any of the foregoing compounds 
P1 and a^y Tthe foregoing compounds P2 at a weight ratio preferably in the range of from 100 : 10 to 100 : 50 or 

in a iiti<J. o The compounds P1 and P2. As such component, there can be ment,oned, for example water soluble 
LCtecterin^Snds having 

«™nW enSncy ol causing a reduction in the waterfastness of a print product but it exhtorts a 
hTpCicalp^ 

the physical prop composition according to the present invention may additionally contain such water 

no cationic group wfthin a range wherein the compatibly thereof with the 

compound having no cationic group usable in the present invent™ there 
™ £ polyvinyl ateohol. polyvinyl ataohol-pofyvinyl acetate copoVmer. polyvinyl formal, potyvinyl butyral. 

Z£ TSXStose. hyd^ethyteellulose. hydroxypropylcellulose. hydroxyethytetarch. I»*>*» 

vme P 2tCa^.1^ any of these wateT soluble high-molecular compounds to be contained in the hardening 
^ic^ 

nans bvweiaht of the sum of the compounds P1 and P2. , ,, . 

P TneSa ton of a solid layer as the ink-receiving layer using the curing composrt.cn according to the present 
invent J^Scted in a manner of providing a coating composrtton comprising the curmg composer, dispers* in 
? JSL the coatinq composition onto a substrate (or an object), which is to be dedicated for printing by 
£52! such as a m (for example, a film made of polyethylene tetrephthaWe, in an 

Zmt to oSe a thickness of 5 to 50 urn when dried to form a coat composed of the cunng composition on the 
Tbs rat a^fubje t n g ^ coa t to heat treatment to dry the coat while vaporizing the solvent conned therein to 
emoTand wn He rosslking the coat, whereby a solto layer as the ink-receiving layer ,s formed on the sub^ata 
Theappl^ 

15oSpaS.un^ 
ala^atureoS 

wherein the crosslinking of the coat (the solid layer) is more effectively completed. 

2 Z™» described, the present inventton provides a further curing composrtion oompr«.ng a water soluble 
hiah^Kr compound (P1 ) having a cationk: group in the principal molecular chain thereof (that is. the foregoing 
com^PlI lanTa polyfunction* hydrophilic monomer or oligomer (P3) having two or more (methjacrytoyl groups 
in a molecule (hereinafter referred to as compound P3). 
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In the totowing, «ec'**" will be made d the angeml _ p^niona! hydmpMa moromet 

herein can include ethylene grycoi, P^P*™"" Hineniaervihritol The dtearboxyllc acid herein can include 

glycol, povpropjene ackJ , ^ ackJ , 
succinic acid, adipic acid, malonic acid se ^cic acn^ ya° / caprolactone oligomers are also 

endete acid, tetrahydroohthalc acid, and ne *^^ prod- 
usable. As specific ^^^SSS^S Z£ S M SaOO, ARONICS M*400. ARONICS 
ucts: ARONICS W ^^SJSSSi^ Chemical Industry Co.. Ltd.); KAYARAD 

DPC ™ (produced by N,ppon * 

bushiki Kaisha). fth t a in*ri bv reactino oliaoester or oligoether having a terminal hy- 

^rd.PS.Asepecieexemp^W 

"™^^ 1 ^ K A SS2^™^1^1^ NK OUGO U-200AX, NK OUGO U-122A, NK 
epoxy resm) are also ^ ^ ^ P ° U e xane dioldiglycidyiether di(meth)acrylate. trimethylolpropnanetnglyc.- 
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,™ B ition usina said curing com position for the formation of the ink -receiving layer is desired to be conducted by 
SneT^^ 

glycol monomethy. ethe, "^^^^^ I H desired that the curing composition from 

desired to contain the compound Pi and the compound P3 at a weight rat.o ,n the range _of « ^^^° Q 
In a preferred embodiment, the curing composition comprising the compound PI and the compound P3 accon* ng 
,« theorem invention contains a proper ultravioleKuring catalyst. As the ultraviolet-cunng catalyst, rt is des red to 

^ * to 10 oarts bv weight versus 100 parts by weight of the sum of the compounds P1 and P3. 

**£S1 ^rXdroxy-2 methyl-1-phenylpropane-1^n. l-(4-iso P ropylphenyl)-2^ydroxy-2^ethylpropane-1-on. 

,hri rrZlhvKhb)phenyl]-2-morpholinopropane-1, 4-phenoxydichloroacetophenone, 4-<2-hydroxyethoxy phenyl 
2£SSSS!ff p-t-butyftrich.oroacetophenone. and pMiM 

S^l^eTbenzoinisobulS ether, and benzylmethyl ketal; benzophenone series compounds such as ben- 
X^lSe^. J* benzoylbenzoic acW. benzoyibenzoicmethyi. 

t^^oZZe/^Uymo^ol, 2,4-dimethyfthioxanthone, 2.4< J iethy.thioxanthone. 
nlto!e?SSoxani 

ToZ^t^^o^ Sch as ethybnthraquinone. 2-t*utybnthraquinone. 2.3^iphenylanthraqu 1 none. 
fs-benz^iSIo n" TcSamethytenthraquinone. canphorquinone, benzosuberone, and ^«dtan^ 
tan meZcGI 700 and CG1 149 (blend products based on bisacylphosphineox.de) produced by Japan Ciba-Geigy 

C T e ^no a, SrnpotL comprising the compounds Pi and P3 according. to the present invention is used in a 

»9enl How™,, In M cas. ol u.*g 1. MWta d M. b-n. . . . <~m d 
rnurcse that such ultraviolet-curing agent is not contained in the curing composition. 

7hc^ 

plished by passing the substrate having the dry "-•^.^■^P^T^'^^^i! 
Wfcm in inputting power at a moving speed of 1 m/min. to 10 nVmin. In the case where the cunng dft^rt 
cZriLdo Uta curing composition by the irradiation of ultraviolet rays is conducted by means of a fixed uftrmokrt 
rdCapparatus, the quantity of uitraviolet rays irradiated is desired to be made In the range of 100 mJfcm* to 

™^«T"rXTm compost comprising the compounds P1 and P2 and the foregoing curing 
J!£to£S** the compound P1 and P* according to the present invention is suitable for the production of 
rhSran^Sprpjector (OH* -he substrate usable in this case can include, ^example van™ Wns 
sedt SpWc arts. Specific examp.es of such film are polyethylene terephthalate W>**~ "J* ^ 
cantnate films, polyvinyl chloride films, polystyrene films, pofysulfone films, and aliphafic polyester films. 
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, *« cheo t tor an OHP usinq the curing composition according to the present invention, it is 

^^^^^^^^^^^^^^^^^^^ 
possible lor the cunng composition ^^Tr^eedand absorption volume) torthe resulting ink^eceivmg 

toganic ,a»e; and organic meleiiate. the coupon* P1 and P2 and the 10090119 011119 

PadHar. an, Che '« ^"^^^preeee, — it poeee* » enaoipah, 
composite, compeer «ie ^ abeoptio, ol watehbaeed ink. b, ir»ar» « en ink ,e. 

S . dir pass, name p««. «*,pir>9 ^^^^ „,„ ^a ,0 examples. II should b. 

present invention to these examples. 
Example 1 

There was provided a 85 pm thick <* a 50 * % «'"» 

Separ,tery.therewaspr^eda^ 

to 2SSK ^e^S ^ Methyl ether solution o. the loregoing compound P2 (a) (that 
100 parts by weight of a 20 wt. h emyiene 9'^ ' b , ht f p. to | uen esuHonic acid. 

is , , h e condensable func.io.al 9™^™^PW^ a am nVto provide a' thickness of 20 pm when dried 

^^L^r^nT^ 

S r taS^X 

30 Example 2 

There was providedaespm^ 

Separately, there was provided a coat ng ™^™^* u ™^ w l prevtously menttoned as the 
solution' o, one of the water Ingoing compound 

as compounds <b);75partsbywe.ght^ 

P2 (b ) (that is. the condensable ^^^^T^ {0 provide a thickness of 20 urn when dried 

thick solid layer as an ink-receiving layer on the PET film. 
Thus, there was obtained a printing medium. 

Example 3 

There » P»«d . B5 pm W* ^^^^"Ji „, an aoieop. eopijor, 

Separatsl,. iha-e ares i^idsd a ^"'^^aS^rins htf-iula. oompoprd. prNi- 
c^^dhTdio^aeP^^eM^ 

thick solid layer as an ink-receiving layer on the PET film 
Thus, there was obtained a printing medium. 

55 Example 4 
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ously mentioned as ™ c ™^™r \> diss olvedin ethylene glycol monomethyl 



30 



3S 



45 



ether; and 1 part by weight of crtnc acid _ _ w knes8 of 25 ^ dried 



thick solid layer as an ink-receiving layer on the PET film 
Thus, Ihere was obtained a printing medium. 

10 Example 5 

t.w« .«« orovided a 85 urn thick PET (polyethylene terephthalate) film as a substrate. 
^SSTtStl proved a coating composftbn composed of: 200 parts by weight of an aqueous solut™ 
-Separately there vrasprov.oe a k- group4) earing high-molecular compounds prev,ously 

. 'SS^rfollowed^ 

by means - ££^JJJ^ thus formed on the PET film was subjected to curing treatment by .rrad«ting 

" lllCth'eS 

25 urn thick solid layer as an ink-receiving layer on the PET film. 
Thus, there was obtained a printing medium. 

25 Example 6 

The., was provided a 85 11m ^^^'^^^C^. 
comprised of hydrocnioriae san 01 un dissolved in pure water; 1 5 parts by weight ot 

^-hUUmemylpropane-^n; -^^^ of 20pm when dried 

? Z^tTe pTt CTtedW 2s formed on the PET film was subjected to curing treatment by irradiatmg 

20 urn thick solidTayer as an ink*receiving layer on the PET film. — 
Thus, there was obtained a printing medium. 

40 Example 7 

There was provided a B5 um thick PET (polyethylene lerephthalate) film as a substrate^ 
?«lZCe was provHed a coating composition composed of: 200 parts by we.ght of an aqueous solute 
SlSri of the wate? soluble cationic grouping high-molecular compounds prev,- 
compnsed of W"*™*^ san o. o g by ^ g|yc . 

TZ J f ta SSTS dry coa thus formed on the PET film was subjected to curing treatment by «rrad«t,ng 
Suave ^thereto at 250 mL* in terms of estimation from the high pressure mercury temp, whereby forming a 

. . . i—L. MMH ixmn lauar run tho PPT film. 



SO 



25 pm thick solid layer as an ink-receiving layer on the PET film. 
Thus, there was obtained a printing medium. 
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« ^mi/Hen flft5iim thick PET (polyethylene terephthalate) film as a substrate. 

was Slw* -posed of: 100 parts by weight of an aqueous solutton 
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by means of the bar coaler, toltowed by 

25 am thick solid layer as an ink-receivfrg layer on the PET film. 
Thus, there was obtained a printing medium. 

Comparative Example 1 

, « ,«^ a . a H eypfiot that the compound P2 contained in the coating composition 

(solid layer). " ' 
Comparative Example 2 

„ ge lim .hick PET (polyethylene terephthalate) film as a substrate. 
There was provided a 85 ^^'^^^n comoosition composed of: 100 parts by weight of an aqueous solution 

and 25 parts by weight of isopiopyl 1 10 provido a thickness of 25 pm when dried 

The coating composition was applied onto the PET film an amoun P ^ (orm a 25 ^ thick 

by means of the bar coatenfotowed by JJJ^JSmJ ^subjected to curing treatment by irradiating 

rrjy^ 

25™ thick solid layer as an ink-recehmg layer on the PET film. 
Thus, there was obtained a printing medium. 

Evaluation 

Astor each of the printing mediums obtained in Examples 1 to B and Comparative Examples 1 and ^prinf.g test 
was conducted in the following manner. B JC-600J (trademark name, produced by Canon 

each having the tofegoing teet ^j**^ conduced w» ,«p«l 10 Mneneesior, dene* 

lectively shown in Table 1 . 
Evaluation of transmission density: 

U^^nsn^dene.^ 
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AA : the measured density £ 1 .0, 

A : 1 .0> the measured density £ 0.7, and 

B : the measured density <0.7. 

Evaluation of clearness: 



The clearness ofthecotored area of each print sampie was observed by conducting projection using a ovemead 
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A • a case wherein the colored area is uniformly colored and transparent, 

B ': a case wherein the colored area is accompanied by a somewhat unevenly colored portion and also a somewhat 
turbid portion, and 

C : a case wherein the colored area is unevenly colored and darkened. 
Evaluation of waterfastness & dye-fixing property: 

Each print sample was immersed in water contained in a vessel for 1 minute. Thereafter, the print sample was 
taken out from the vessel, and observation was conducted for the print sample. 
The observed result is shown in Table 1 based on the following criteria. 

AA ' a case wherein any negative influence of water is not observed, 

a . 1 cas e wherein the occurrence of slight bleeding is observed but this is not problematic in practice, 

B \ a case wherein the occurrence of slight Swelling is observed and also the occurrence of a stain due to the dye 
dissolution is observed at a non-printed area, and 

C:acase wherein portions where the dyes are bled are observed and the occurrence of peeling at the ink-receiving 
layer is observed. 

It should be understood that the case belonging to the criteria AA is the most desirable and the case belonging to 

a!! ^oo^lnXuSe ilTshown in Table 1, it is understood that the ink-receiving layer termed of the curing 
compositbn according to the present invention excete particularly in waterfastness & dye-fixing property and satisfac- 
to^Snsmission density and clearness, and it is apparent* surpassing the ink-recewng layer formed using the 
conventional water soluble resin or ultraviolet ray-curable resin. 
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transmission density 


clearness 


waterfastness & dye-fixing property 


Example 1 


AA 


A 


A 


Example 2 


AA 


A 


A 


Example 3 


AA 


A 


AA 


Example 4 


AA 


A 


AA 


Examples' 


A 


B 


A 


Example 6 


A 


B 


A 


Example 7 


A 


B 


| A 


Example 8 


A 


B 


A 


Comparative Example 1 


AA 


A 


B 


Comparative Example 2 


A 


B 


| C 
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Example 9 

There was prepared a lull-color display board in the following manner. 

That is the same coating composition as used in Example 5 was applied onto a polypropylene plate incorporated 
with a white pigment in an amount to provide a thickness of 60 urn when dried by the roll coater, followed" by drying at 
a temperature at 85 °C for 10 minutes, to thereby form a 60 pm thick dry coat on the polypropylene plate. Using an 
ultraviolet irradiation apparatus provided with a high pressure mercury lamp of 80 W/cm in inputting power the dry 
coat formed on the polypropylene plate was hardened (cured) by passing the polypropylene plate under the high 
pressure mercury lamp at a moving speed of 1 m/minute, whereby forming a 60 urn thick solid layer as an mk-rece^g 
laver on the polypropylene plate. Thus, there was obtained an ink-receiving layer-beanng board. 

The resultant board was dedicated for printing by the bubble jet color printer BJC-600J, wherein an image com- 
prising block letters of 24 points and 72 points and a landscape picture. By this, there was obtained a full-color d.splay 
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that the display board still excels in any a ineeva. « comDOsition according to the present invention, the 

expound P1 and the jpo ^^SS^ihh excefs in absorption, absorption rate and dyeing 
and this enables to form a desirable mx receiving > . , understood that the ink-receiving 

property w«h respect to water-based .nkand also such excellent properties as above 

ecule and a water soluble high-molecubr W<^fj^^*^™£ ) havj a cationic group 

a molecule. 



25 



30 



tional group. 

2 A curing compost acceding to Cairn 1. wherein the water soluble (P1) " * 

soLble high-molecular compound having a cattonic group-beanng pr.nc.pal molecular cha.n. 

o^rHinn to rlaim 2 wherein the water soluble high-molecular compound (P1) is a high- 
3. A curing conjprton ^^^^^ of high-mo.ecu.ar compounds (A) obtained by way 0. 

kanolamine. 

or diethanolamlne. — — - 
and dimethylamine. 

diethanolamine. 

S0 7 Acuringcomposftionacsord-^^ 

average molecular weight ol 2000 to 50000. 

8. Acunngcomposrtionaccord^^^ 
group-bearing molecular side chain. 



9 A curing composttion according to claim 8. wherein the water soluble high-mo.ecu.ar compound <P1) is a water 
' soluble high-molecular compound cationized with a cationizing agent. 
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10. A curing composition according to claim 9, wherein the cationizing agent is a compound selected from the group 



ride. 

11. A curing composition according to claim 8, wherein the water soluble high-molecular compound (P1) is a high- 
molecular compound selected from the group consisting of water soluble acrylic polymers (C) obtained by cation- 
izing an acrylic ester series copolymer having a molecular side chain with a hydroxyl group terminal and water 
soluble cationized polyvinyl alcohols (D) having a molecular chain containing 2 to 15 mole% of cationic group 
which are obtained from polyvinyl alcohol of 80 mole% or more in saponification value by way of cationization of 
the hydroxyl group of said polyvinyl alcohol. 

12. A curing composition according to claim 9, wherein the acrylic polymer (C) is a water soluble high-molecular com- 
' pound obtained from an acrylic resin of 150000 in weight average molecular weight comprising a copolymer of 

2-hydroxyethylmethacrylate, methylmethacrylate, acrylamide and n-butylacrylate being copolymerized at a mon- 
omer weight ratio of 20 : 30 : 35 : 15, by way of cationization of 50% of the hydroxyl groups of said acrylic resin 
with the use of 3-chlorp-2 : hydroxypropyltrimethylammonium chloride^^^, 

13. A curing composition according to claim 9, wherein the acrylic polymer (C) is a water soluble high-molecular com- 
" pound obtained from an acrylic resin of 130000 in weight average molecular weight comprising a copolymer of 

2-hydroxyethylmethacrylate, methylmethacrylate, methacrylamide and aery lonitriie being copolymerized at a mon- 
omer weight ratio of 25 : 30 : 35 : 10, by way of cationization of 50% of the hydroxyl groups of said acrylic resin 
with the use of 2,3-epoxypropyltrimethylammonium chloride. 



1 4. A curing composition according to claim 9, wherein the polyvinyl alcohol (D) is a high-molecular compound obtained 
from polyvinyl alcohol of 60000 in average molecular weight and 85 mole% in saponification value, by way of 
cationization of 15% of its hydroxyl groups with the use of 2,3-epoxypropyltrimethylammonium chloride. 

15 A curing composition according to claim 9, wherein the polyvinyl alcohol (D) is a high-molecular compound obtained 
from polyvinyl alcohol of 30000 in average molecular weight and 83 mole% in saponification value, by way of 
cationization of 10% of its hydroxyl groups with the use of 2,3-epoxypropyltrimethylammonium chloride. 



16. A curing composition according to claim 1, wherein the water soluble high-molecular compound (P2) is a high 
' molecular compound selected from the group consisting of high-molecular compounds (E) having an acrylamide- 

bearing alkylol group as a side chain and acrylic ester series high-molecular compounds (F) having a hydrolyzable 
trialkylsilyl group. 

1 7. A curing composition according to claim 1 6, wherein the acrylamide series high-molecular compound (E) is a high- 
" molecular compound selected from the group consisting of N-methy lolacrylamide, N-methylolmethacrylamide, N- 

butoxymethylacrylamide, and N-butoxymethylmethacriylamide. 

18. A curing composition according to claim 16, wherein the high-molecular compound (F) is a high-molecular com- 
" pound selected from the group consisting of vinyltrimethoxysilane, vinyttriethoxysilane, vinyltris(P-methoxyethoxy) 

silane, vinyltriacetylsilane, and Y-methacrytoxypropyltrimethoxysilane. 

19. A curing composition according to claim 16, wherein the water soluble high-molecular compound (P2) is a copol- 
* ymerof N-methylolacrylamide, 2-hydroxyethylmethacrylate, and methylmethacrylate. 

20. A curing composition according to claim 16, wherein the water soluble high-molecular compound (P2) is a copol- 
ymerof N-butoxymethylacrylamide, 3-c^toro-2-hydroxypropylmethacrylateandmethoxytriethyleneglycolacrytate. 

21. A curing composition according to claim 16, wherein the water soluble high-molecular compound (P2) is a copol- 
ymer of N-methylolmethacrylamide, N,N-dimethylamino-2-hydroxypropylmethacrylamide and ethylmethacrylate. 

22. A curing composition according to claim 16, wherein the water soluble high-molecular compound (P2) is a copol- 
ymer of vinyltris(p-methoxyethoxy)silane, a monomer having a structural formula of CH2=C(CH 3 )-COO- 
(CH 2 CH 2 0) n H with n being 4.4, and ethylmethacrylate. 

23. A curing composition according to claim 16, wherein the water soluble high-molecular compound (P2) is a copol- 
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y mer of vinyltriethoxysifene, N.N-dimBthylaminoethylmethac^late. 2-hydroxyethylmethac ryla te, and et hylmeth- 



24. Acuringcompositionaccordingtoclaim 16, wherein the water soluble high-molecular compound (P2) has a number 
' average molecular weighl of 30000 to 300000. 

25. Acuringcompositionaccordingtoc^^ 
average molecular weight of 50000 to 200000. 

26. A curing composition according to claim 1 which is thermosetting. 

27 A curing composition according to claim 1 which contains the water soluble high-molecular compound (P2) in an 
amount of 10 to 50 parts by weight versus 100 parts by weight of the water soluble high-molecular compound <P1). 

2B A curing composition according to claim 1 which contains the water soluble high-molecular compound (P2) jn an 
!"-amoun1 tof 20to 40 parts by weight versus 100 parts by weight of the water soluble h^olecular compound (P1). 

29 A process for producing a printing medium, said process comprising the steps ot: providing a curing composition 
" according to any of claims 1 to 28, applying said curing composition onto a surface of a substrate to lorm acoatmg 

layer, and subjecting said coating layer formed on said substrate to heat treatment to cure sa.d coating layer. 

30 A process for producing a print product, said process comprising the steps of: providing a curing composition 
' accordinq to any ol claims 1 to28, applying said curing composition onto a surface of a substrate to form a coating 

laver on said substrate, subjecting said coating layer formed on said substrate to heat treatment to cure sa.dcoat.ng 
layer into an ink-receiving layer, and performing printing for said ink-receiving layer on the substrate with the use 
of ink to thereby obtain a print product. 

31. A process for producing a print product according to claim 30. wherein the ink used is water-base ink. 

32. A process for producing a print product according to claim 30, wherein the printing is conducting by means of an 
ink jet system. 

33. A process for producing a print product according to claim 32, wherein the ink jet system is an ink jet system of 
imparting thermal energy ink to discharge said ink. 

34 A printing medium comprising a substrate and an ink-receiving layer provided on said substrate, said ink-receiving 
" laver comprising a solid layer containing a water soluble high-molecular compound (P1) having a catioroc group 

in the molecula. Structure thereof and a water soluble high-molecular compound (P2) having a side chain provided 
with a condensable functional group. 

35 A process for producing a print product, said process comprising the steps of: providing a printing medium com- 
" prising a substrate and an ink-receiving layer comprising a solid layer containing a water soluble h«h4notei*r 

compound (P1) having a cationic group in a molecule and a water soluble high-molecular compound (P2) having 
a side chain provided with a condensable functional group disposed on said substrate, and performing printing 
with the use of said printing medium and ink to obtain a print product. 

36. A process for producing a print product according to claim 35, wherein the ink used is water-base ink. 

37. A process lor producing a print product according to claim 35, wherein the printing is conducting by means ol an 
ink jet system. 

38. A process for producing a print product according to claim 35, wherein the ink jet system is an ink jet system ol 
imparting thermal energy ink to discharge said ink. 

39 A curinq composition comprising a water soluble high-molecular compound <P1 ) having a cationic group in a mol- 
' ecule and a polyfunctions! hydrophilte monomer or oligomer (P3) having two or more (meth)acryloyl groups in a 
molecule. 
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40 A curing com position according to claim 39, wherein the water soluble high^nolecular com pound (PI) is a water^ 

41 A curing composition according to claim 40, wherein the water soluble high-molecular compound (P1 ) is a high- 
' molecular compound selected from the group consisting of high-molecular compounds (A) obtained by way of 

alternative addition polymerization between epichlorohidrin and dialkylamine or dialkanolamine, and higrnnolec- 
ular compounds (B) obtained by way of alternative addition polymerization between hydrophilic oligomer having 
opposite molecular chain terminals each having a glycidyl group and asymmetric diamine, dialkylamine or dial- 
kanolamine. 

42 A curing composition according to claim 41 , wherein the high-molecular compound (A) is a high-molecular com- 
pound obtained by way of alternative addition polymerization between epichlorohidrin and dimethylamine, diethyl- 
amine or diethanolamine. 

43 A curing composition according to claim 41, wherein the high-molecular compound (B) is a lactate of a high- 
". molecular compound obtained by way of alternative addition polymerization between polyethylene glycol diglycidyl 

ether which is obtained by reacting polyethylene glycol of 1000 in number average molecular weight with epichlo- 
rohidrin, and dimethylamine. 

44 A curing composition according to claim 41, wherein the high-molecular compound (B) is a high-molecular com- 
' pound obtained by way of alternative addition polymerization between polyoxyethylene polyoxypropylene diglycidyl 

ether which is obtained from a block copolymer of 2000 in number average molecular weight comprising polyeth- 
ylene oxide and polypropylene oxide by way of glycidylation of the terminal hydroxyl group of said block copolymer, 
and diethanolamine. 

45. Acuring composition according toclaim 40, wherein the water soluble high-molecular compound (P1 ) has a number 
average molecular weight of 2000 to 50000. 

46. Acuringcompositionaccordingtoc^^ 
group-bearing molecular side chain. 

47. A curing composition according to claim 46, wherein the water soluble high-molecular compound (P1 ) is a water 
soluble high-molecular compound cationized with a cationizing agent. 

48 A curing composition according to claim 47, wherein the cationizing agent is a compound selected from the group 
' consisting of 2,3-epoxypropyltrimethylammonium chloride and 3-chloro-2-hydroxypropyltrimethylammonium chlo- 
-ride. -- - ■:. ----- -- _ " 

49 A curing composition according to claim 46, wherein the water soluble high-molecular compound (P1) is a high- 
' molecular compound selected from the group consisting of water soluble acrylic polymers (C) obtained by cation- 
izing an acrylic ester series copolymer having a molecular side chain with a hydroxyl group terminal, and water 
soluble cationized polyvinyl alcohols (D) having a molecular chain containing 2 to 15 mole% of cationic group 
which is obtained from polyvinyl alcohol of B0 mole% or more in saponification value by way of cationization of the 
hydroxyl group of said polyvinyl alcohol. 

50 A curing composition according to claim 46, wherein the acrylic polymer (C) is a water soluble high-molecular 
" compound obtained from an acrylic resin of 1 50000 in weight average molecular weight comprising a copolymer 

of 2-hydroxyethylmethacrylate, methylmethacrylate, acrylamide and n-butylacrylate being copolymerized at a mon- 
omer weight ratio of 20 : 30 : 35 : 15, by way of cationization of 50% of the hydroxyl groups of said acrylic resin 
with the use of 3-chloro-2-hydroxypropyltrimethylammonium chloride. 

51 A curing composition according to claim 46, wherein the acrylic polymer (C) is a water soluble high-molecular 
* compound obtained from an acrylic resin of 1 30000 in weight average molecular weight comprising a copolymer 

of 2-hydroxyethylmethacrylate, methylmethacrylate, methacrylamide and acrylonrtrile being copolymerized at a 
monomer weight ratio of 25 : 30 : 35 : 10, by way of cationization of 50% of the hydroxyl groups of said acrylic 
resin with the use of 2,3-epoxypropyltrimethylammonium chloride. 

52. A curing composition according to claim 46, wherein the polyvinyl alcohol (D) is a high-molecular compound ob- 
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tained from polyvinyl alcohol of 60000 in molecular weight and 85 mole% In saponification value by way of cati- 
chloride. 

s 53. A curing composition according to claim 46, wherein the polyvinyl alcohol (D) is a high-molecular compound ob- 
tained from polyvinyl alcohol of 30000 in average molecular weight and 83 mole% in saponification value by way 
of cationization of 10% of the hydroxyl groups of said polyvinyl alcohol with the use of 2,3-epoxypropyltrimethyl- 
ammonium chloride. 

10 54. A curing composition according to claim 39, wherein the polyfunctional hydrophilic monomer or oligomer (P3) is 
" a compound selected from the group consisting of polyfunctional hydrophilic polyacryloyl compounds, polyfunc- 
tion^ hydrophilic acrylic esters of polyesters or polyurethanes, and polyfunctional hydrophilic acrylic esters having 
two or more epoxy groups in a molecule. 

is 55. A curing composition according to claim 54, wherein the polyfunctional hydrophilic polyacryloyl compound is se- 
lected from the group consisting of ethylene-glycol di(meth)acrylate, propanediol di(meth)acrylate, butanediol di 
(meth)acrylate, pentanediol di(meth)acrylate, hexanediol di(meth)acrylate, neopentyl glycol di(meth)acrylate, hy- 
droxypivalic neopentyl glycol di(meth)acrylate, polyethylene glycol di(meth)acrylate, polypropylene glycol di(meth) 
acrylate, polytetrafuran glycol di(meth)acrylate, trimethylolpropane tri(metha)acrylate, pentaerythritol tri(meth)acr- 

20 ylate, and pentaerythritol tetra(meth)acrylate. 

56. A curing composition according to claim 54, wherein the polyfunctional hydrophilic acrylic ester having two or more 
" epoxy groups in a molecule is selected from the group consisting of polyethylene glycol diglycidyl ether di(meth) 

acrylate, 1 ,6-hexanediol diglycidyl ether di(meth)acrylate, trimethylolpropane triglycidyl ether tri(meth)acrylate, 
2$ glycerintriglycidyl ether tri(meth)acrylate, isocyanurictriglycidyl ether tri(meth)acrylate, novolak type epoxy resin's 
(metha)acrylic ester, and bisphenol type epoxy resin's (meth)acrylic ester. 

57. A curing composition according to claim 54, wherein the polyfunctional hydrophilic monomer or oligomer (P3) is 
selected from the group consisting of acrylic esters of tetraethylene glycol, acrylic esters of polyethylene glycol 

30 diglycidyl ether, and acrylic esters of glycerintriglycidyl ether. 

58. A curing composition according to claim 39 which contains the polyfunctional hydrophilic monomer or oligomer 
" (P3) in an amount of 10 to 100 parts by weight versus 100 parts by weight of the water soluble high-molecular 

compound (P1). 
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59. A curing composition according to claim 39 which contains a polymerization initiator. 



60. A curing composition according to claim 59 which contains the polymerization initiator in aih amount of 3to 10 parts 
' by weight versus 100 parts by weight of the total of the water soluble high-molecular compound (P1) and the 

40 polyfunctional hydrophilic monomer or oligomer (P3). 

61. A curing composition according to claim 59, wherein the polymerization initiator is a compound selected from the 
group consisting of acetophenone series compounds, benzoin ether series compounds, benzophenone series 
compounds, xanthone series compounds, diketone series compounds and quinone series compounds. 



62. A curing composition according to claim 39 which is curable with the irradiation of ultraviolet rays. 



63. A process for producing a printing medium, said process comprising the steps of: providing a curing composition 
according to any of claims 39 to 62, applying said curing composition onto a surface of a substrate to form a coating 

so layer on said substrate, and irradiating ultraviolet rays to said coating layer formed on said substrate to cure said 
coating layer, whereby obtaining a printing medium. 

64. A process for producing a print product, said process comprising the steps of: providing a curing composition 
according to any of claims 39 to 62, applying said curing composition onto a surface of a substrate to form a coating 

55 layer on said substrate, irradiating ultraviolet rays to said coating layer formed on said substrate to cure said coating 
layer into an ink-receiving layer, and performing printing for said ink-receiving layer on the substrate with the use 
of ink to thereby obtain a print product. 
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65. A process for producing a print product according to claim 64. wherein the ink used is water-base ink. 

66. A process tor producing a print product according to claim 64, wherein the printing is conducting by means ot an 
ink jet system. 

67. A process for producing a print product according to claim 66, wherein the ink jet system is an ink jet system of 
imparting thermal energy to ink to discharge said ink. 

68. A printing medium comprising a substrate and an ink-receiving layer provided on said substrate, said ink-receiving 
layer comprising a solid layer containing a water soluble high-molecular compound (P1) having a cationic group 
in a molecule and a polyf unctional hydrophilic monomer or oligomer (P3) having two or more (meth)acrytayl groups 
in a molecule. 

69. A process for producing a print product, said process comprising the steps of: providing a printing medium com- 
prising a substrate and an ink-receiving layer comprising a solid layer containing a water soluble high-molecular 
compound (P1 ) having a cationic group in a molecule and a polyf unctional hydrophilic monomer or oligomer (P3) 
having two or more (meth)acryioyl groups in a molecule disposed on said substrate, and performing printing with 
the use of said printing medium and ink to obtain a print product. 

70. A process for producing a print product according to claim 69, wherein the ink used is water-base ink. 

71. A process for producing a print product according to claim 69, wherein the printing is conducting by means of an 
ink jet system. 

72. A process for producing a print product according to claim 71 , wherein the ink jet system is an ink jet system of 
imparting thermal energy ink to discharge said ink. 
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